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Dual T1/E1 Line Interface

Features — AT&T Publication 62411
e Dual T1/E1 Line Interface — ETSI ETS 300 011, 300 233, CTR 12, TBR 13

@ 3.3 Volt and 5 Volt Versions o TR-NET-00499

e Crystal-less Jitter Attenuator Meets Description
European CTR 12 and ETSI ETS 300 011 The CS61584A is a dual line interface for T1/E1 appli-
Specifications cations, designed for high-volume cards where low

e Matched Impedance Transmit Drivers power and high density are required. The device is op-
timized for flexible microprocessor control through a

e Transmitter Tri-state Capability serial or parallel Host mode interface. Hardware mode
e Common Transmit and operation is also available.

ReqelveTranSformerS for all Modes ) Matched impedance drivers reduce power consumption
e Serial and Parallel Host Mode Operation and provide substantial transmitter return loss. The
e User-customizable Pulse Shapes transmitter pulse shapes are customizable to allow non-

e Supports JTAG Boundarv Scan stgndarld line Ioadsf. Crystalless jitter attenuation com-
PP y plies with most stringent standards. Support of JTAG

e Compliant with: boundary scan enhances system testability and
— ITU-T Recommendations: G.703, G.704, reliability.
G.706, G.732, G.775 and 1.431

— American National Standards (ANSI): T1.102,
T1.105, T1.403, T1.408, and T1.231

— FCC Rules and Regulations: Part 68 and Part

ORDERING INFORMATION
See page 53.
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1. CHARACTERISTICSAND SPECIFICATIONS

ABSOLUTE MAXIMUM RATINGS

CS61584A

Parameter Symbol Min Max Unit
DC Supply (TV+1, TV+2, RV+1, RV+2, AV+, DV+) (Note 1) - 6.0 \Y
Input Voltage (Any Pin) Vin RGND-0.3 | (RvV+)+0.3 V
Input Current (Any Pin) (Note 2) lin -10 10 mA
Ambient Operating Temperature Ta -40 85 °C
Storage Temperature Tstg -65 150 °C
Notes: 1. Referenced to RGND1, RGND2, TGND1, TGND2, AGND, DGND at0 V.
2. Transient currents of up to 100 mA will not cause SCR latch-up.
WARNING: Operation at or beyond these limits may result in permanent damage to the device.
Normal operation is not guaranteed at these extremes.
RECOMMENDED OPERATING CONDITIONS
Parameter Symbol Min Typ Max Unit
DC Supply (TV+1, TV+2, RV+1, RV+2, AV+, DV+) (Note 3) \Y
33V 3.135 3.3 3.465
50V 4.75 5.0 5.25
Ambient Operating Temperature Ta -40 25 85 °C
Power Consumption Per Channel (3.3 V) (Note 4) Pc mw
T1 (Note 5) - 310 -
T1 (Note 6) - 190 -
E1,75Q (Note 5) - 250 -
El, 120 Q (Note 5) - 230 -
Power Consumption Per Channel (5.0 V) (Note 4) Pc mw
T1 (Note 5) - 350 -
T1 (Note 6) - 250 -
E1,75Q (Note 5) - 320 -
E1l, 120 Q (Note 5) - 310 -
REFCLK Frequency T1 IXCLK =1 (1.544 - | 1.544 | (1.544+| MHz
100 ppm) 100 ppm)
Tl IXCLK =0 (12.352-| 12.352 |(12.352+| MHz
100 ppm) 100 ppm)
REFCLK Frequency El IXCLK =1 (2.048 - | 2.048 | (2.048 + | MHz
100 ppm) 100 ppm)
E1 IXCLK =0 (16.384-| 16.384 |(16.384+| MHz
100 ppm) 100 ppm)

Notes: 3.

DGND1, DGND2, DGND3 should be connected together.

4. Per channel power consumption while driving line load over operating temperature range. Includes
device and load. Digital input levels are within 10% of the supply rails and digital outputs are driving a

50 pF capacitive load.

TV+1, TV+2, AV+, DV+, RV+1, RV+2 should be connected together. TGND1, TGND2, RGND1, GND2,

5. Assumes 100% ones density and maximum line length at maximum supply voltage (3.465 V or 5.25 V).

6. Assumes 50% ones density and 300 ft. line length at typical supply voltage (3.3 V or 5.0 V).
Specifications are subject to change without notice

DS261F1




CIRRUS LOGIC CS61584A

1
ANALOG CHARACTERISTICS (T, =-40 to 85 °C; power supply pins within 5% of nominal.)

Parameter Symbol Min Typ Max ‘ Unit
Receiver
RTIP/RRING Differential Input Impedance - 20 - kQ
Sensitivity Below DSX-1 (0 dB =2.4V) - -13.6 - dB
Loss of Signal Threshold - 0.3 - \%
Data Decision Threshold T1, DSX-1 (Note 7) 60 65 70 % of
(Note 8) 55 - 75 Peak
T1, FCC Part 68 and E1 (Note 45 50 55
9) 40 - 60
(Note 10)
Allowable Consecutive Zeros before LOS 160 175 190 bits
Receiver Input Jitter Tolerance (DSX-1, E1) ul
10 Hz and below (Note 11) 300 - -
2 kHz 6.0 - -
10 kHz - 100 kHz 0.4 - -
Receiver Return Loss (Notes 12, 13, and 14) dB
51 kHz - 102 kHz 12 22 -
102 kHz - 2.048 MHz 18 24 -
2.048 MHz - 3.072 MHz 14 22 -
Jitter Attenuator
Jitter Attenuator Corner Frequency Hz
T1 (Notes 12 and 15) 1.25 4.0 -
El - 1.25 -
Attenuation at 10 kHz Jitter Frequency  (Notes 12 and 15) - 60 - dB
Attenuator Input Jitter Tolerance (Note 12) 28 43 - Ulpk-pk
(Before Onset of FIFO Overflow or Underflow Protection)
Transmitter
Arbitrary Pulse Amplitude at Transformer Secondary mV/LS
T1, DSX-1 - 73 - B
T1, DS1 - 52 -
E1,75Q - 43 -
E1l, 120 Q - 52 -

Notes: 7. For input amplitude of 1.2V, t0 4.14 V.
8. For input amplitude of 0.5V, t0 1.2 V, and 4.14 V10 5.0 V..
9. Forinput amplitude of 1.07 V, to 4.14 V.
10. For input amplitude of 4.14 V, t0 5.0 V..
11. Jitter tolerance increases at lower frequencies. Refer to the Receiver section.
12. Not production tested. Parameters guaranteed by design and characterization.
13. Typical performance using the line interface circuitry recommended in the Applications section.

14. Returnloss =20log,q ABS((z1 + zg) / (21 - zg)) where z; = impedance of the transmitter or receiver, and
zqy = cable impedance.

15. Attenuation measured with sinusoidal input jitter equal to 3/4 of measured jitter tolerance. Circuit
attenuates jitter at 20 dB/decade above the corner frequency. Output jitter can increase significantly
when more than 28 Ul's are input to the attenuator. The jitter attenuator -3 dB knee in T1 mode is
selectable for 4.0 Hz or 1.25 Hz. Refer to the Jitter Attenuator section.
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CIRRUS LOGIC CS61584A

LY

ANALOG CHARACTERISTICS (continued)

Parameter ‘ Symbol ‘ Min ‘ Typ ‘ Max ‘ Unit
Transmitter (Continued)
AMI Output Pulse Amplitudes (Note 16) \%
E1,75Q (Note 17) 2.14 2.37 2.6
E1l, 120 Q (Note 18) 2.7 3.0 3.3
T1, DSX-1 (Note 19) 2.4 3.0 3.6
Recommended Transmitter Output Load (3.3 V) (Note 16) Q
T1 - 24.8 -
E1,75Q - 18.6 -
E1l, 120 Q - 30.0 -
Recommended Transmitter Output Load (5.0 V)  (Note 16) Q
Tl - 76.6 -
E1,75Q - 57.4 -
E1l, 120 Q - 90.6 -
Jitter Added During Remote Loopback ul
10 Hz - 8 kHz - 0.020 -
8 kHz - 40 kHz - 0.015 -
10 Hz - 40 kHz - 0.015 -
Broad Band (Note 20) - 0.045 -
Power in 2 kHz band about 772 kHz (Notes 12 and 13) 12.6 15 17.9 dBm
(DSX-1 only)
Power in 2 kHz band about 1.544 MHz (Note 12 and 13) -29 -38 - dB

(referenced to power in 2 kHz band at 772 kHz, DSX-1 only)
Positive to Negative Pulse Imbalance (Notes 12 and 13)

T1, DSX-1 - 0.2 0.5 dB
E1, amplitude at center fo pulse interval -5 - 5 %
E1, width at 50% of nominal amplitude -5 - 5 %
Transmitter Return Loss (Notes 12, 13, and 14) dB
51 kHz - 102 kHz 8 25 -
102 kHz - 2.048 MHz 14 18 -
2.048 MHz - 3.072 MHz 10 12 -
E1 Short Circuit Current 5.0V (Note 21) - - 50 MAms
3.3V - 70 - MArms
E1 and DSX-1 Output Pulse Rise/Fall Times (Note 22) - 50 - ns
E1 Pulse Width (at 50% of peak amplitude) - 244 - ns
E1 Pulse Amplitude for a space E1,75Q -0.237 - 0.237 \%
E1,120Q -0.3 - 0.3 Y,

Notes: 16. Using a transformer that meets the specifications in the Applications section.
17. Measured across 75 Q at the output of the transmit transformer for CON3/2/1/0 = 0/0/0/0.
18. Measured across 120 Q at the output of the transmit transformer for CON3/2/1/0 = 0/0/0/1.

19. Measured at the DSX-1 Cross-Connect for line length settings CON3/2/1/0 = 0/0/1/0, 0/0/1/1, 0/1/0/0,
0/1/0/1, and 0/1/1/0 after the length of #22 ABAM cable specified in Table 1.

20. Input signal to RTIP/RRING is jitter free. Values will reduce slightly if jitter free clock is input to TCLK.
21. Transformer secondary shorted with 0.5 Q resistor during the transmission of 100% ones.
22. At transformer secondary and measured from 10% to 90% of amplitude.
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CIRRUS LOGIC CS61584A
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DIGITAL CHARACTERISTICS (7,4 =-40 to 85 °C; power supply pins within 5% of nominal.)

Parameter Symbol Min Max Unit
High-Level Input Voltage (Note 23) ViH (DV+) - 0.5 - \%
Low-Level Input Voltage (Note 23) Vi - 0.5 \%
High-Level Output Voltage (Igyt = -40 pA) (Note 24) VoH (DV+) - 0.3 - \%
Low-Level Output Voltage (g, = 1.6 mA) (Note 24) VoL - 0.3 \%
Input Leakage Current (Digital pins except J-TMS and J-TDI) - +10 A

Notes: 23. Digital inputs are designed for CMOS logic levels.
24. Digital outputs are TTL compatible and drive CMOS levels into a CMOS load.

SWITCHING CHARACTERISTICS (Tp =-40 to 85 °C; power supply pins within #5% of nominal;
Inputs: Logic 0 =0V, Logic 1 = DV+.)

Parameter ‘ Symbol ‘ Min ‘ Typ ‘ Max ‘Unit

T1 Clock/Data

TCLK Frequency (Note 25) ficlk - 1.544 - MHz
TCLK Duty Cycle towh2/tow? 20 50 80 %
RCLK Duty Cycle (Note 26)| thwhi/tows 45 50 55 %
Rise Time (All Digital Outputs) (Note 27) t, - - 65 ns
Fall Time (All Digital Outputs) (Note 27) t - - 65 ns
RPOS/RNEG (RDATA) to RCLK Rising Setup Time tsu1 - 274 - ns
RCLK Rising to RPOS/RNEG (RDATA) Hold Time th1 - 274 - ns
TPOS/TNEG (TDATA) to TCLK Falling Setup Time tsuo 25 - - ns
TCLK Falling to TPOS/TNEG (TDATA) Hold Time tho 25 - - ns
E1 Clock/Data

TCLK Frequency (Note 25) ficlk - 2.048 - MHz
TCLK Duty Cycle towh2/tow? 20 50 80 %
RCLK Duty Cycle (Note 26)| thwhi/tows 45 50 55 %
Rise Time (All Digital Outputs) (Note 27) t, - - 65 ns
Fall Time (All Digital Outputs) (Note 27) t - - 65 ns
RPOS/RNEG (RDATA) to RCLK Rising Setup Time tsu1 - 194 - ns
RCLK Rising to RPOS/RNEG (RDATA) Hold Time th1 - 194 - ns
TPOS/TNEG (TDATA) to TCLK Falling Setup Time tsuo 25 - - ns
TCLK Falling to TPOS/TNEG (TDATA) Hold Time tho 25 - - ns

Notes: 25. The maximum burst rate of a gapped TCLK input clock is 8.192 MHz. For the gapped clock to be
tolerated by the CS61584A, the jitter attenuator must be switched to the transmit path of the line
interface. The maximum gap size that can be tolerated on TCLK is 28 Ulp-p.

26. RCLK duty cycle may be outside the specified limits when the jitter attenuator is in the transmit path
and when the jitter attenuator is employing the overflow/underflow protection mechanism.

27. At max load of 50 pF.
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CS61584A

90% 90%
Any Digital Output
10% 10%

Figurel. Signal Rise And Fall Characteristics
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Figure 2. Recovered Clock and Data Switching Characteristics
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Figure 3. Transmit Clock and Data Switching Characteristics
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CIRRUS LOGIC CS61584A

SWITCHING CHARACTERISTICS - SERIAL PORT (T, =-40t0 85 °C; DV+, TV+, RV+ =
nominal £ 0.3 V; Inputs: Logic 0 =0V, Logic 1 = RV+)

Parameter Symbol Min Typ Max Unit
SDI to SCLK Setup Time tac 25 - - ns
SCLK to SDI Hold Time tedh 25 - - ns
SCLK Low Time tel 50 - - ns
SCLK High Time teh 50 - - ns
SCLK Rise and Fall Time t, t - - 15 ns
CS to SCLK Setup Time tec 20 - - ns
SCLK to CS Hold Time (Note 28)|  teen 20 - - ns
CS Inactive Time tewh 100 - - ns
SDO Valid to SCLK (Note 29) tedy - - 50 ns
CS to SDO High Z tedz - 50 - ns

Notes: 28. If SPOL = 0, then CS should return high no sooner than 20 ns after the 16M rising edge of SCLK during
a serial port read.

29. Output load capacitance = 50 pF.

tewh
cs j
tec tch t tcch
— cl
solk O\

t
tde cdh T tedn
L ) @G Ty G Ty 0
‘ CONTROL BYTE ‘ DATA BYTE ‘

Figure4. Serial Port Write Timing Diagram

* tedz

%ﬁtcdv
/]
i

SPOL=0

HIGH

Figureb5. Serial Port Read Timing Diagram
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CIRRUS LOGIC CS61584A

SWITCHING CHARACTERISTICS - PARALLEL PORT (14=-40t085 °C;
TV+, RV+ =nominal £ 0.3 V; Inputs: Logic 0 =0V, Logic 1 = RV+)

Parameter Symbol Min Max Unit
Cycle Time toyve 250 - ns
Pulse Width, DS Low or RD High PWq 150 - ns
Pulse Width, DS High or RD Low PW,p, 150 - ns
Input Rise/Fall Times t,, t; - 30 ns
R/W Hold Time trwh 10 - ns
R/W Setup Time Before DS High trws 50 - ns
CS Setup Time Before DS, WR, or RD Active tes 50 - ns
CS Setup Time Before DS, WR, or RD Active for RAM/ROM tesr 130 - ns
CS Hold Time teh 20 - ns
Read Data Hold Time tahr 10 80 ns
Write Data Hold Time tahw 5 - ns
Muxed Address Valid to AS or ALE Fall tas) 15 - ns
Muxed Address Hold Time tahi 10 - ns
Delay Time DS, WR, or RD to AS or ALE Rise tasd 25 - ns
Pulse Width AS or ALE High 40 - ns
Delay Time AS or ALE to DS, WR, or RD tased 40 - ns
Output Data Delay Time from DS or RD tadr 20 120 ns
Data Setup Time tasw 80 - ns
DTACK Delay tikd 5 - ns
DTACK Hold Time takh 5 - ns
AS/ALE Min Low Interval for RAM/ROM taamir 50 - ns

DS261F1 11
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_ PWash
AS
PWeh
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Figure6. Parallel Port Timing - Motorola Mode
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Figure8. Parallel Port Timing - Intel Write Mode
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CIRRUS LOGIC

CS61584A

SWITCHING CHARACTERISTICS - JTAG (T, =-40to 85 °C; TV+, RV+ = nominal £ 0.3 V;

Inputs: Logic 0 =0V, Logic 1 = RV+)
Parameter Symbol Min Max Unit

Cycle Time toyve 200 - ns
J-TMS/J-TDI to J-TCK Rising Setup Time tsy 50 - ns
J-TCK Rising to J-TMS/J-TDI Hold Time th 50 - ns
J-TCK Falling to J-TDO Valid tay - 60 ns

J-TCK

Ft sup<t h#
J-TMS ‘ ‘ —
J-TDI
—»  etgy
J-TDO
Figure 12. JTAG Switching Characteristics
DS261F1
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CIRRUS LOGIC CS61584A

'k_,,;lllf .

2. OVERVIEW The line driver generates waveforms compatible

The CS61584A is a dual line interface for TL/EWIth E1 (CCITT G.703), T1 short haul (DSX-1)
applications, designed for high-volume card@nd T1 FCC Part 68 Option A (DS1). A single

where low power and high density are requiredt_rans.former turns ratio is used for all waveform
The device can be operated in either HardwardPes. The driver internally matches the impedance
mode using control pins or in Host mode using aff the load, providing excellent return loss to insure
internal register set. One board design can suppditPerior TI/E1 pulse quality. An additional benefit
all T1/E1 short-haul modes by only changing com®f the internal impedance matching is a 50 percent
ponent values in the receive and transmit paths (ffduction in power consumption compared to im-
REFCLK and TCLK are connected externally).plement'ng return loss using external resistors that

Figure 13 illustrates applications of the CSe1584/4auses the transmitter to drive the equivalent of two

: : : line loads.
In various environments.
LOOP TIMED APPLICATION
> REFCLK CS61584A
TPOS
TNEG TP TRANSMIT
LINE DRIVER TRING CIRCUITRY
TCLK
CS62180B
FRAMER
R e RTIP RECEIVE
RPOS ATTENUATOR
LINE RECEIVER RRING CIRCUITRY
RNEG
ASYNCHRONOUS MUX APPLICATION
(i.e., VT1.5 card for SONET or SDH mux)
> REFCLK CS61584A
TDATA TTIP
JITTER - TRANSMIT
|| ATTENUATOR _,| LINE DRIVER TRING CIRCUITRY
TCLK AMI
(gapped)| | B8ZS,
MUX HDB3,
CODER
RCLK RTIP
AlIS LINE RECEIVER RECEIVE
RDATA DETECT RRING CIRCUITRY
SYNCHRONOUS APPLICATION
(Including 62411 systems with multiple T1 lines)
REFCLK
CS61584A
TCLK
TP TRANSMIT
TPOS N
LINE DRIVER TRING CIRCUITRY
TNEG
CS62180B
FRAMER RCLK
RPOS JITTER RTIP RECEIVE
ATTENUATOR
RNEG LINE RECEIVER RRING CIRCUITRY

Figure 13. Examples of CS61584A Applications
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I CS61584A

The line receiver contains all the necessary clocR.3  Synchronous Application

and data recovery circuits. A typical example of a synchronous application is

The jitter attenuator meets AT&T 62411 require-a T1 card in a central office switch or a 0/1 digital

ments when using either a 1X or 8X referenceross-connect system. These systems place the jit-
clock supplied by either a quartz crystal, crystal oster attenuator in the receive path to reduce the jitter
cillator, or external reference at the REFCLK inpupresented to the system. A Stratum 3 or better sys-

pin. tem clock is input to the CS61584A transmit and
21 AT&T 62411 Customer Premises reference clocks.
Application 3. TRANSMITTER

The AT&T 62411 specification applies to the T1The transmitter accepts data from a T1 or E1 sys-
interface between the customer premises and them and outputs pulses of appropriate shape to the
carrier, and must be implemented by the customéine. The transmit clock (TCLK) and transmit data
premises equipment in order to connect to th€TPOS and TNEG, or TDATA) are supplied syn-
AT&T network. chronously. Data is sampled on the falling edge of

In 62411 applications, the management of jitter is §1& TCLK input.

very important design consideration. Typically, theDuring Hardware mode operation, the configura-
jitter attenuator is placed in the receive path of theon pins (CONJ[3:0]) control transmitted pulse
CS61584A to reduce the jitter input to the systemshapes, transmitter source impedance, receiver
synchronizer. The jitter attenuated recovered clocglicing level, and driver tristate as shown in
Is used as the input to the transmit clock to imple¥fable 1. During Host mode operation, the configu-
ment a loop-timed system. A Stratum 4 (32 ppmjation is established by the CONJ[3:0] bits in the
quality clock or better should be input to REFCLK.Control B registers. Typical output pulses are
Note that any jitter present on the reference clockhown in Figures 14 and 15. These pulse shapes are
will not be filtered by the jitter attenuator. fully pre-defined by circuitry in the CS61584A,
and are fully compliant with appropriate standards
when used with our application guidelines in stan-
dard installations. Both channels must be operated
Asynchronous multiplexers accept multiple T1/Elat the same line rate (both T1 or both E1).

lines (which are asynchronous to each other), ar]glost mode operation permits arbitrary transmit

combine them into a higher speed transmission rateulse shapes to be created and downloaded to the

(e.g.M13 muxes and SON_ET muxes:). In these Sy%S61584A. These custom pulse shapes can be used
tems, the jitter attenuator is placed in the transmjt

path of the CS61584A to remove the gapped CIOCo compensate for waveform degradation caused by

" . . non-standard cables, transformers, or protection
jitter input by the multiplexer to TCLK. Because . . . .

. o circuitry (refer to the Arbitrary Waveform Regis-
the transmit clock is jittered, the reference clock t

the CS61584A is provided by an external source section).

operating at 1X or 8X the data rate. Because T1/Eote that the pulse width for Part 68 Option A

framers are not usually required in asynchronoug324 ns) is narrower than the optimal pulse width
multiplexers, the B8ZS/AMI/HDB3 coders in the for DSX-1 (350 ns). The CS61584A automatically

CS61584A are activated to provide data interfacedjusts the pulse width based on the configuration
on TDATA and RDATA. selection.

2.2 Asynchronous Multiplexer
Application
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Percent of
nominal
peak
voltage
120~~~
110~~~ 77
NORMALIZED
AMPLITUDE 100
n —_—— G.703
Lo ‘ | AnsiTL102 / Specification

0

|
|
CS61584A !
OUTPUT ‘

PULSE SHAPE ‘

-05 —

\ SPECIFICATION

0 250 500
TIME (nanoseconds)

Figure14. Typical Pulse Shapeat DSX-1 Cross Connect

750

Figure 15. Mask of the Pulse at the 2048 kbps I nterface

C C C C| TransmitPulse Transmit Pulse Shape Receiver Line Code
O O OO Width at 50% Slicing Encoder /
N N N N Amplitude Level Decoder
3 210
0 00O 244 ns (50%) El: square, 2.37 Vinto 75 Q 50% AMI/HDB3
1 00O 244 ns (50%) Arbitrary E1 Wave into 75 Q 50% AMI/HDB3
0 0 01 244 ns (50%) El: square, 2.37 Vinto 75 Q 50% AMI/HDB3
1 0 0 1 244 ns (50%) Arbitrary E1 Wave into 120 Q 50% AMI/HDB3
0 010 350 ns (54%) DSX-1: 0-133 ft. 65% AMI/B8ZS
0 011 350 ns (54%) DSX-1: 133-266 ft. 65% AMI/B8ZS
0 1 00O 350 ns (54%) DSX-1: 266-399 ft. 65% AMI/B8ZS
0 1 01 350 ns (54%) DSX-1: 399-533 ft. 65% AMI/B8ZS
01 10 350 ns (54%) DSX-1: 533-655 ft. 65% AMI/BBZS
1 010 350 ns (54%) Arbitrary DSX-1 Waveform 65% AMI/BBZS

0 1 1 1 324 ns (50%) DS1: FCC Part 68 Option A with undershoot 65% AMI/B8ZS
1 100 324 ns (50%) DS1: FCC Part 68 Option A (0 dB) 65% AMI/B8ZS
1 0 1 1 324 ns (50%) Arbitrary DS1 Waveform 65% AMI/B8ZS
1 101 Reserved
1110 Transmit Hi Z Tristate TTIP/TRING Driver Outputs 50% AMI/HDB3
111 1 Transmit Hi Z Tristate TTIP/TRING Driver Outputs 65% AMI/B8ZS

Table 1. Line Configuration Selections
DS261F1 17



CS61584A

The transmitter impedance changes with the linby the European specification BS6450. This spec is
length options in order to match the load impedmet for 5.0 V operation only.

ance (752 for E1 coax, 10@ for T1, 120Q for
E1 shielded twisted pair), providing a minimum of4' RECEIVER

14 dB return loss for T1 and E1 frequencies duringhe input signal is connected to the receiver
the transmission of both marks and spaces. Thigrough a step down transformer (1.15:1 for 5 V
improves signal quality by minimizing reflections and 2:1 for 3.3 V). Data and clock are extracted
from the transmitter. Impedance matching also rdrom the T1/E1 signal input to the line interface and
duces load power consumption by a factor of twdo the system. The signal is detected differentially

when compared to the return loss achieved by usiri§ross the receive transformer and can be recov-
external resistors. ered over the entire range of short haul cable

The CS61584A driver will automatically detect an!engths. The transmit and receive transformer spec-

inactive TLCK (i.e., no data clocked to the driver)lﬁg‘rmf)nS are |d_ent|cal and are pr_esented in the Ap-

. . . lications section. As shown in Table 1, the
or REFCLK input. When either of these conditiond °& g .

. . ._receiver slicing level is set at 65% for DS1/DSX-1

are detected the driver is forced to the tristate (high- o
. . 8 .- short-haul and at 50% for all other applications.
impedance) condition. If the jitter attenuator is in o
the transmit path, the driver will tristate after 170 tol'he clock recovery circuit is a second-order phase
182 TCLK clock cycles. If the attenuator is not inlocked loop that can tolerate up to 0.4 Ul of jitter
the transmit path, the driver will tristate after 4 tofrom 10 kHz to 100 kHz without generating errors
12 TCLK clock cycles. During Host mode opera-(Figure 13). The clock and data recovery circuit is
tion, the CLKLOST bit in the Status register goedolerant of long strings of consecutive zeros and
high to indicate when the driver is tristated due tavill successfully recover a 1-in-175 jitter-free line
the absence of TCLK or REFCLK. The driver exitsinput signal.

the tristate condition when four clock cycles are inRecovered data at RPOS and RNEG (or RDATA)
put to TCLK. On power-up or reset, the driver isis stable and may be sampled using the recovered

tristated until REFCLK |S present and four ClOCkc|ock RCLK. During Hardware mode Operation’
cycles are input to TCLK. In Host mode the driver

will have to be taken out of the tristate condition by

writing the CONJ3:0]. The driver is not forced to

the tristate condition during remote loopback if N costsein
TCLK is absent. 300 [ = = = =+ = =\ Performance

138 |
100

AT&T 62411
(1990 Version)
\

When the transmit configuration established by
CON[3:0], TAOS, or LLOOP changes state, the_ 2z~

transmitter stabilizes within 22 TCLK bit periods.  rer - oo ----
The transmitter takes longer to stabilize when
RLOOP1 or RLOOPZ2 is selected because the tim
ing circuitry must adjust to the new frequency from Al

1 [ R

|
RCLK. |
1 10 100 300 700 1k 10k 100k

When the transmitter transformer secondaries ar JITTER FREQUENCY (2
Shorted through a 0G4 resistor, the transm't_ter Figure16. Minimum Input Jitter Tolerance of Receiver
will output a maximum of 50 mA-rms, as required (Clock Recovery Circuit and jitter Attenuator)
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CS61584A

the CLKE pin determines the clock polarity whereDuring Hardware mode operation, the location of
the output data is stable and valid as shown ithe jitter attenuators for both channels is controlled
Table 2. During Host mode operation, the polaritypy the ATTENO and ATTENL1 pins. During Host
is established by the CLKE bit in the Control A regimode operation, the location of the jitter attenua-
ister. When CLKE is low, RPOS and RNEG (ortors are independent and are controlled by the AT-
RDATA) are valid on the rising edge of RCLK. TEN[1:0] bits in the Control A registers. Table 3
When CLKE is high, RPOS and RNEG (or RDA-shows how these pins are decoded.

TA) are valid on the falling edge of RCLK The attenuator consists of a 64-bit FIFO, a narrow-
During Host mode operation, the data at RPOS arithnd monolithic PLL, and control logic. Signal jit-
RNEG (or RDATA) may be forced to output an un-ter is absorbed in the FIFO which is designed to
framed all-ones pattern by setting both theneither overflow nor underflow. If overflow or un-
LLOOP1 and LLOOPZ2 bits in the Control B regis-derflow is imminent, the jitter transfer function is

ter to "1". altered to ensure that no bit-errors occur. Under this
condition, jitter gain may occur and external provi-
CLKE DATA CLOCK C'OCkI%dgetfor sions may be required. The jitter attenuator will
vall ata .
[OW | RPOS. RNEG | RCLK Rising typically tolerate_ 43 Uls before th? overflow/un-
or RDATA RCLK Rising derflow mechanlsm occurs. If the jitter attenuator
HIGH | RPOS, RNEG | RCLK Falling has not had time to "lock" to the average incoming
or RDATA RCLK Falling frequency (e.g. following a device reset) the atten-
Table 2. Recovered Data/Clock Options uator will tolerate a minimum of 22 Uls before the

overflow/underflow mechanism occurs.
The jitter attenuator -3 dB knee frequency is 4.0 Hz

O RS 7 N Minimam Attenuation Limit~ for T1 mode and 1.25 Hz for E1 mode as selected
10 F - NN oo Ao I b by the CON[3:0] pins or register bits. A 1.25 Hz
PR 62411 Requirements - — - knee for the E1 mode guarantees jitter attenuation
2 ‘ : compliance to European specifications CTR 12 and
|3 N N N N ETSI ETS 300 011. Setting ATTEN][1:0] = 11 will
g 401 Maximum NN place the jitter attenuator in the receive path with a
< . premation - N NN 1.25 Hz knee for both T1 and E1 modes of opera-
— tion.

60~~~ | |

w w For T1/E1 line cards used in high-speed mutiplex-
! 10 10 LK 1ok ers (e.g., SONET and SDH), the jitter attenuator is
typically used in the transmit path. The attenuator
can accept a transmit clock with gap28 Uls and

a transmit clock burst rate af8 MHz.

|
|
|
_ - — — - Measured Performance  _
|
|

Frequency in Hz

Figure 17. Typical Jitter Transfer Function

5. JITTER ATTENUATOR

‘ ATTEN1 | ATTENO | Location of Jitter Attenuator
The jitter attenuator can be switched into either the ¢ 0 Receiver
receive or transmit paths. Alternatively, it can als¢ 0 1 Disabled
be removed from both paths to reduce the propaga- 1 0 Transmitter
tion delay. Figure 14 illustrates the typical jitter at__ 1 1 Receiver w/ 1.25 Hz knee
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|
6. REFERENCE CLOCK device to be configured and monitored using an in-

The CS61584A requires a reference clock with £rnal register set.

minimum accuracy of £100 ppm for T1 and E1 ap-The following controls and indications are avail-
plications. This clock can be either a 1X clock (i.e.able in Hardware mode: line length selection, re-
1.544 MHz or 2.048 MHz), or can be a 8X clockceive clock edge, jitter attenuator location, loss of
(i.e., 12.352 MHz or 16.384 MHz) as selected bwignal, transmit all ones, local loopback, remote
the 1XCLK pin. This clock may be supplied fromloopback, and power down. Host mode operation
internal system timing or a CMOS crystal oscillatoroffers several additional control options (refer to
and input to the REFCLK pin. An 8X quartz crystalthe Host Mode section).

may be connected across the REFCLK and XTARote:  Please refer to the Loop Selection Equations in
LOUT pins and the 1XCLK pin set low. The quartz the Applications section.

crystal and CMOS crystal oscillator specifications&l

) o : Line Code Encoder/Decoder
and are presented in the Applications section.

Hardware mode supports only transparent opera-

In systems with a jittered transmit clock, the referfion to permit the line code to be encoded and de-

ence clock should not be tied to the transmit CIOCEoded by an external TUE1 framing device

and a separate external quartz crystal or crystal OSecovered data is output on the RNEG and RPOS

_cT‘iIIator should dri\rlle thef referencle cll<ocl_<”inputt.) A?Iypins in NRZ format and transmitted data is input on
jitter present on the reference clock will not be fil- . TNEG and TPOS pins.

tered by the jitter attenuator.
Host mode supports transparent, AMI, B8ZS, or

7. POWER-UP RESET HDB3 line encoding and decoding for applications

On power-up, the device is held in a static state uMot using an external T1/E1 framer (i.e. multiplex-
til the power supply achieves approximately 609&rs). The CODER, AMI-T, and AMI-R bits in the
of the power supply voltage. When this threshold i€ontrol A registers select the coder mode for a giv-
crossed, the device waits another 10 ms to allow tfeh channel. The selection of the transmit encoder is
power supply to reach operating voltage and theiidependent from the selection of the receive de-
calibrates the transmit and receive circuitry. Thigoder. When CODER = 1, the transmit data is input
initial calibration takes less than 20 ms but can odo the encoder on TDATA and the receive data is
cur only if REFCLK and TCLK are present. output from the decoder on RDATA in NRZ for-

Power-up reset initializes the control logic and reg[nat'

ister set and performs the same functionsasthe RE2  Alarm Indication Signal
SET pin. During Host mode operation, a reset eVerﬂfuring Host mode operation, the alarm indication

IS ir_ldicated by the Latched-Reset bit in the Statu&gnal (AIS) is detected by the receiver and report-
register. ed using the AIS and Latched-AlIS bits in the Status

8. LINE CONTROL AND MONITORING registers. The receiver detects the AlS condition on

: 0 L .
Line control and monitoring of the CS61584A mayobservatlon of 99.9% ones density in a 5.3 ms peri

be implemented in either Hardware or Host modeOd (< 9 zeros in 8192 bits). If CODER = 1 in the

. . .Control A registers, the TNEG pin becomes the
Hardware mode is selected when the MODE pin i IS output pin that is set high on detection of AlS.

set low and allows the device to be configured an o )
9 he AIS condition is exited when9 zeros are de-

monitored using control pins. Host mode is select- ) .
ed when the MODE pin is set high and allows théeCted in 8192 bits.
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8.3 Bipolar Violation Detection During Host mode operation, LOS is reported us-
During Host mode operation, a bipolar violation"d the LOS and Latched-LOS bits in the Status

(BPV) is detected by the receiver and reported us€disters. Note that both the LOS pin and register
ing the Latched-BPV bit in the Status registers. If1dications are available in Host mode operation.
CODER = 1 in the Control A registers, the RNEGThe LOS pin and/or bit is set high yvhen the device
pin becomes the BPV output strobe pin that is s& "€S€t, in power-up, or a channel is powered-down
high for one bit period on detection of a BPV. Notg?"d returns low when data is recovered by the re-
that B8ZS (or HDB3) zero substitutions are nof®'Ve'

flagged as bipolar violations if the B8ZS (orDuring LOS condition the RPOS (RDATA),
HDB3) decoder has been enabled (CODER =1 arRINEG pins are forced low, except when LLOOP1
AMI-R = 0 in the Control A registers). (digital loopback) is enabled, or when the AAO
(Automatic All Ones) bit is set in the channel 1
mask register. Setting the AAO bit high forces un-
During Host mode operation if CODER = 1 andframed all ones pattern out on the RPOS (RDA-
EXZ = 1in the Control A register, the BPV outputTA), RNEG pins when LOS condition occurs.

pin is ORed with receive excessive zero events. IUVhen the jitter attenuator is in the receive path and

AMI mode when AMI-Rx = 1, the BPV pin is set .
. . . LOS occurs, the frequency of the last valid recov-
high for one bit period when 16 or more consecu- . ; ..
: . ered signal is held at RCLK. When the jitter atten-
tive zeros are received. In B8ZS mode when AMI- . . :
. : . .__uator is not in the receive path, the output
Rx = 0, the BPV pin is set high for one bit period
. : Hequency becomes the frequency of the reference
when 8 or more consecutive zeros are receive
This is in accordance with the ANSI T1.231 speci-

fication. For E1 operation with HDB3 disabled, the8.6  Transmit All Ones

excessive zeros detection is also disabled. For B, ing Hardware mode operation, transmit all ones
with HDB3 enabled the BPV pin goes high for ev-150s) is selected by setting the TAOS pin high.
ery set of 4 consecutively received zeros. During Host mode, TAOS is controlled using the
85 Lossof Signal TAOQOS bit in the Control B registers.

During Hardware mode and Host mode operatiorselecting TAOS causes continuous ones to be
the loss of signal (LOS) condition is detected by th&ansmitted to the line on TTIP and TRING at the
receiver and reported when the LOS pin is set higfequency of REFCLK. In this mode, the transmit
Loss of signal is indicated when 175 +15 consecidata inputs TPOS and TNEG (or TDATA) are ig-
tive zeros are received’ or when the receivaored. ATAQOS request overrides the data transmit-
(RTIP/RRING) signal level drops below the receiv-ted to the line interface during local and remote
er sensitivity of the device. The LOS condition isloopbacks. Note that the CLKLOST interrupt is
exited according to the ANSI T1.231-1993 criterighot available for TCLK in the TAOS mode.

that requires a minimum 12.5% ones density sign§_7

over 175 =75 bit periods with no more than 100 _
consecutive zeros. During LOS, recovered data 2U"ng Host mode operation, the data at RPOS and

squelched and zeroes are output on RPOS/RNERGVEG (or RDATA) may be forced to output an un-
(RDATA). framed all-ones pattern by setting both the

LLOOP1 and LLOOPZ2 bits in the Control B regis-
ter to "1". An automatic Receive All Ones (AAO)

8.4 Excessive Zeros Detection

Receive All Ones
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response to a Loss of Signal condition for eitheB.9  Remote L oopback

channel is activated by setting bit 1 of the Chann%uring Hardware mode operation, remote loop-
1 Mask register to 1. backs of either channel is selected by setting the
8.8 Local Loopback RLOOP pin high. During Host mode operation, re-

Selecting LLOOP causes the TCLK, TPOS, an nr:gteRll_oOogt;)agiI: i?lf tiic?;;:t?;nglr:g?;g:lled using
TNEG (or TDATA) inputs to be looped back

through the jitter attenuator (if enabled) to theSelecting RLOOP causes the data received from
RCLK, RPOS, and RNEG (or RDATA) outputs. the line interface at RTIP and RRING to be looped
The receive line interface is ignored, but data dack through the jitter attenuator (if enabled) and

TPOS and TNEG (or TDATA) continues to peretransmitted on TTIP and TRING. Data input to
transmitted to the line interface at TTIP andlPOS and TNEG (or TDATA) is ignored, but data

TRING. During Hardware mode Operation, Simu'_recovered from RTIP and RRING continues to be
taneous local loopback 2 of both channels is selec@utput on RPOS and RNEG (or RDATA).

ed by setting the LLOOP pin high. During HostRemote loopback is functional if TCLK is absent.
mode operation, local loopback 1 on a per chann@ TAOS request overrides the data transmitted to
basis is controlled using the LLOOP1 bit in thethe line interface during a remote loopback. Note
Control B registers. that simultaneous selection of local and remote

During Hardware mode operation, a per channel Id00pback modes is not valid.

cal loopback 1 is performed when both the RLOO%_]_O Driver Tristate

and TAOS pins are high. The data at TPOS and ] ) _ )
TNEG is overridden with an all-ones pattern (TAOS) € drivers may be independently tristated in all

and the receive input at RTIP and RRING is ignored"'©des of operation. During Hardware mode opera-
tion, setting the CON[3:0] pins of a channel to

During Host mode operation, local loopback 2 cany 11y il tristate the driver. During Host mode se-

also be selected using the LLOOPZ2 bit in the Contrg|, port operation, the ZTX1 and ZTX2 pins perform

B registers. Selecting LLOOP2 causes the TCLKye river tristate function and setting the CON[3:0]
TPOS, and TNEG (or TDATA) inputs to be loopedyyis iy the Control B registers to "111X" will also

back to the RCLK, RPOS, and RNEG (or RDATA) yristate the driver. During Host mode parallel port op-

outputs. The line driver, line receiver, and jitter atyation, setting the CON[3:0] bits in the Control B
tenuator (if enabled) are also included. The receiV@ister to "111X" tristates the driver. In host mode,

line interface is ignored, but data at TPOS ang,. cgg1584A powers up with CON[3:0] set to
TNEG (or TDATA) continues to be transmitted 101110 \which tristates the transmitter.

the line interface at TTIP and TRING.

A TAOS request overrides the data transmitted t§'11 Power Down

the line interface during both local loopbacks. ADuring Hardware mode operation, channel power
TAOS request also overrides the data received 8ewn is selected by setting the PD1 or PD2 pin
RPOS and RNEG (or RDATA) during local loop- high. During Host mode operation, channel power

back 2. Note that simultaneous selection of locglown is controlled using the PD bit in the Control
and remote loopback modes is not valid. A registers. Power down places the transmitter, re-

ceiver, and jitter attenuator in reset. The RCLK,
RPOS, RNEG, RDATA, AIS, BPV, TTIP, and
TRING output pins are placed in a high-impedance
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state. LOS will go high, and the status register willished by the SAD[7:4] pins. The four least
be reset, but the Control, Mask, and Arbitrarysignificant bits of the address specify the register
Waveform registers remain unchanged. The chamddress in the range of 0x00 to 0x09 for the selected
nel not in power down and the processor port wiltlevice. Parallel port option is compatible with Mo-
still to operate normally. torola and Intel 8-bit, multiplexed address/data bus.

Simultaneously selecting PD1 and PD2 will placey 1 Register Set
all the above-mentioned pins in high impedancq_ . . .

. .. The register set available during Host mode opera-
state and power down additional analog cwcmtryﬁon is presented in Table 4
that is shared by both channels. The status registers P '
are reset. In the hardware mode all output pins arg, iz port 1 Paraliel Port Description
tri-stated and internally pulled up to the positive Address | Address*

supply rail. After exiting the power down state, the  0x10 0xYO0 Ch 1 Status
channel will be fully operational in less than 20 ms,. _ 0x11 OxY1 Ch 2 Status
0x12 0xY2 Ch 1 Mask
8.12 Reset Pin 0x13 0xY3 Ch 2 Mask
The CS61584A is continuously calibrated during Ox14 OxY4 Ch 1 Control A
. . .7 Ox15 OxY5 Ch 2 Control A
operation to insure the performance of the device—; 75 OXY6 Ch 1 Control B
over power supply and temperature. This continy-— gx17 oxY7 Ch 2 Control B
ous calibration function eliminates the need to reset o0x18 0xY8 Ch 1 Arbitrary Pulse Shape
the line interface during operation. 0x19 0xY9 Ch 2 Arbitrary Pulse Shape

During Hardware and Host modes of operation, a*Y denotes the SAD[7:4] address of the CS61584A device.

device reset is selected by setting the RESET pin Table 4. CS61584A Register Set
high for a minimum of 200 ns. The reset function
initiates on the falling edge of RESET and requireg'l'l
less than 20 ms to complete. The control logic anfihe Status registers are read-only registers and are
register set are initialized and the transmit and reshown in Table 5. The CS61584A generates an in-
ceive circuitry is calibrated if REFCLK and TCLK terrupton the INpin any time an unmasked Status
are present. During Host mode operation, a reseggister bit changes. When BTS is low (Intel
event is indicated by the Latched-Reset bit in thenode), the IPOL pin determines the polarity of the
Status register. INT pin. When BTS is high (Motorola mode), INT
polarity is active low (IPOL becomes DTAQK
9. HOST MODE Reading both Status register clears the interrupt
Host mode allows the CS61584A to be configurednd deactivates the INTin.

and monitored using an internal register set. ThiEOS: Set high while the loss of signal condition is

opt_ion Is sel_ect_ed Wh_en the M_ODE pin i_S set highdetected. Reading the Status register does not clear
Using the P/$in, serial or 8-bit parallel interface

iable in 4 de. Duri il the LOS bit. A LOS interrupt is generated only on
ports are available in Host mode. buring serial por, falling edge of the LOS alarm condition. The

operat_ion, the registers are specified bY a 6-bit a(ii_'atched-LOS bit generates an interrupt on the ris-
dress in the range of 0x10 to 0x19. During paralleihg edge of LOS. Refer to the timing diagram in
port operation, the registers are specified by an %igure 18

bit address. The four most significant bits of the ad-
dress selects one of 16 devices on the board, estab-

Satus Registers
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Latched-LOS: Set high on the rising edge of théhe AIS bit. An AIS interrupt is generated only on
loss of signal condition. Reading the Status registehe falling edge of the AIS alarm condition. The
clears the Latched-LOS bit and deactivates the INLatched-AlIS bit generates an interrupt on the rising

pin. Refer to the timing diagram in Figure 18.

AIS: Set high while the alarm indication signal is
detected. Reading the Status register does not clear

edge of AIS. Refer to the timing diagram in
Figure 18.

Status Register (Channel 1)
Serial Port Address: 0x10; Parallel Port Address: OxYO
Bit Description Definition Reset
1 0 Value
7 LOS1 LOS currently detected no LOS 1
6 Latched-LOS1 LOS event since last read no LOS 1
5 AIS1 AIS currently detected no AIS 0
4 Latched-AlIS1 AIS event since last read no AIS 0
3 Latched-BPV1 BPV event since last read no BPV 0
2 Latched-Overflowl |Pulse overflow since last read no overflow 0
1 Latched-Reset Reset event since last read no reset 1
0 Interruptl Interrupt event since last read no interrupt 1
Status Register (Channel 2)
Serial Port Address: 0x11; Parallel Port Address: 0xY1
Bit Description Definition Reset
1 0 Value
7 LOS2 LOS currently detected no LOS 1
6 Latched-LOS2 LOS event since last read no LOS 1
5 AIS2 AIS currently detected no AIS 0
4 Latched-AlS2 AIS event since last read no AlIS 0
3 Latched-BPV2 BPV event since last read no BPV 0
2 Latched-Overflow2 |Pulse overflow since last read no overflow 0
1 Latched-CLKLOST |TCLK or REFCLK absent TCLK and REFCLK present 0
0 Interrupt2 Interrupt event since last read no interrupt 1

AIS/LOS Currently Active
(AIS/LOS bit & AIS/LOS pin)

Table 5. Satus Registers

"Short" AIS/LOS event

"Long" AIS/LOS event

Latched LOS

Interrupt
“(INT)

Read AIS/LOS bits

—

) (N Cleared by read
(Latch AIS/LOS bit) Set by start

of AIS/LOS

Cleared by read

Set by Change
of AIS/LOS

-

-

Figure 18. Alarm Indication Event Relationships

L
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Latched-AlS: Set high on the rising edge of theStatus register. Reading the Status register clears
alarm indication signal condition. Reading the Stathe Latched-Reset bit and deactivates the pNT
tus register clears the Latched-AlS bit and deactiFhis bit is not maskable.

vates the INTpin. Refer to the timing diagram in | 5iched-CLKLOST: Set high when TCLK or REF-
Figure 18. CLK are absent. Reading the Status register clears
Latched-BPV: Indicates a bipolar violation hasthe Latched-CLKLOST bit and deactivates the INT
been received since the last read of the Status rggn.

ister. Reading the Status register clears thgornt: Indicates a change in the Status register
Latched-BPV bit and deactivates the INM. This  qince the last read. Reading the Status register

bit is set only when the line code decoder is enablgqearS the Interrupt bit and deactivates the HiY.

in the Control A register. _
Latched-Overflow: Indicates a waveform generatga'l‘2 Mask Registers

ed using the Arbitrary Waveform register has exThe Mask registers are read-write registers and are
ceeded full scale since the last read of the Statggown in Table 6. The Mask registers disables the
register. Reading the Status register clears thsterrupts in the corresponding Status register on a
Latched-Overflow bit and deactivates the INifi.  per-bit basis. Masking a Status register bit forces it

Latched-Reset: Indicates a reset event (power-up Bjr re_maln athzero ag_d_ prevents the IN from ac-
RESET pin) has occurred since the last read of gilyating on the condition.

Mask Register (Channel 1)
Serial Port Address: 0x12; Parallel Port Address: 0xY?2
Bit Description Definition Reset
1 0 Value
7 |Mask LOS1 Mask Interrupt Enable Interrupt 0
6 |Mask Latched-LOS1 Mask Interrupt Enable Interrupt 0
5 [Mask AIS1 Mask Interrupt Enable Interrupt 0
4  |Mask Latched-AlS1 Mask Interrupt Enable Interrupt 0
3 |Mask Latched-BPV1 Mask Interrupt Enable Interrupt 0
2 |Mask Latched-Overflowl |Mask Interrupt Enable Interrupt 0
1 |Automatic All Ones, AAO |Ones at RPOS/NEG on LOS |Zeros at RPOS/NEG on LOS 0
0 |Mask Interruptl Mask Interrupt Enable Interrupt 0
Mask Register (Channel 2)
Serial Port Address: 0x13; Parallel Port Address: 0xY3
Bit Description Definition Reset
1 0 Value
7 |Mask LOS2 Mask Interrupt Enable Interrupt 0
6 |Mask Latched-LOS2 Mask Interrupt Enable Interrupt 0
5 |Mask AIS2 Mask Interrupt Enable Interrupt 0
4  |Mask Latched-AlS2 Mask Interrupt Enable Interrupt 0
3 [Mask Latched-BPV2 Mask Interrupt Enable Interrupt 0
2 |Mask Latched-Overflow2 |Mask Interrupt Enable Interrupt 0
1 |Mask Latched-CLKLOST [Mask Interrupt Enable Interrupt 0
0 |Mask Interrupt2 Mask Interrupt Enable Interrupt 0

Table 6. Mask Registers

DS261F1
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